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^ B^-^J HSZL5fl^l-(one time programmable) ^3.5} ^ o]^- i^>^ te^l 

£ 8 
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time programmable memory device, integrated circuit including the same and method for 
fabricating thereof} 

£ l^r ^ Hfoi s^ziefl^l- Dflael ^*}£l efl o] o>-g- ( i ayout ) o] v\ . 

£ 2^ 5. 19] n-H' £^l*r 3H^f. 

£ 3^ £ 1^ m-ffl' ^-^^r 5l*}& ?A°M. 

£ 5^ S. 421 V-V ^-^^r S*l^r °1 4 . 

£ 6^r £ 4^1 VI-VI' H*ltr 
5. 5. 4^1 Vn-W ^"^1- 5*1 tr 

£ 9 i-fl*l 5. 15^ ^- cf-g. ^aHHI rrfs} al^l ^S*>^ «o Vl 3* 

^ ^51- 5iAl*V ^S-t-olcl-. 
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[«V^ol ^<5>^ 7]^£-<>) ^ ZL ^o)o] ^Efl7l^] 
<10> £ c. yl^)^ Djl^e) ^ ZL ^^ofl #isY ^O.S, ^]^7fl^ <g e} 

^ HS.ZLBfl^l-(0ne Time Programmable : 'OTP'ef ^) zl *fla*?Hl<>{| sj- 

<n> *tiS.iq ^i^o] ^^^1 &o} £ tilo)Ei7l- ^ ^r<>H, 

-g-*}Sl S]*fl HS.-L^*>7l *r-8-3-2. ^. f^HS. OTP *\}5LZ) 

^}±± £\3^S) HSZL^tr T cflolE^ ^7iM- ^7V^°1 ^SZL^^o] Af-g-SL]^ ^ o] 

<i2> tg 7 fl ^>-g-5lJl OTP 1^ d^S] <H*r3 £-5. £ is]- ^ eflo]o]-^.^- 7Wil 



4. ^ 22]- £ z]-4 £ i^ n-n' m-m' <^-i- sai^ 3M4. s 1 



S. 3-8: %l-S*H ^2fl OTP *il5.E] di*}^ ^ ^ ^i y o V ^-i: ^^*>^ ^-uf. 

<is> £ 2 ^ £ 3^1 & M-^l-M- 5U^°1 , #2fl OTP i^s] i*}^ ^-(5)^1 ^ 

€ 71^(1) Aj-ofl ^oflA^Ei E-") s. ^SKKtunnel oxide) (15), #3.^ 7lMH 

(floating gate)(20), -fr^UO), ^ Til control gate)(50)7> oi^ 

i^(stack) igBl- 7flolE(50) °<f^°.5. 71^(1) iJH^ ^o.^(60)4 £Lefl°l(65) 

cg^ol ^^s]^ oicf. olE^tr OTP ^flSB] 4i7,Hl^fe, «J= 100A^ 

(15)^S. #t_V #7]^} 5]*fl ^>7> o^}^ ^ ^^<y-_g. ^x\^ HSZL^ 71^ 
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^r^W. AV^nV( 15 ) o. QT p n| lJ£s1 ^}9\ TflolH =L #*r7 r o]%- 

<u> o] &| *V OTP nflsel i*}^ <*|&| «VE*ll 7l^§; SL^Kr HH a>-§-s]ji 514. 

-i-^H, OTP *\)5L£{ i*}^ LDKLCD Driver ICH (embed )£} <H ^JiL» 7l <^ 

^ A>-g-S] ji &t}. s->^n> £ 1 iflx] £ 3<H1 £^l?r ^ OTP 

<i5> tb^, OTP ^112.^ i^fe 2.i(M0S : metal-oxide-semiconductor) 

^#4 *V^1 HVi^j 71^: ^^Hr^, ^ ^lS^^^r 7l#(lHl ^ 

^■i- OTP ±.*}7} ^€ <3*H>H °1 ^Sr^M- ^ ^Tl^TlM-, 

^Titr 4# 4^1 ^ ^ ^S^(15)-§: ^*Rr «o v ^* ^*fl*l ^tr^. Tfl 
o]H(20), -R-^e]-(40) ^ 7fl°lB(50)l- ^ ^ ^tb f^tb ^ 

^B^*lcf. o]o^ t ^cg^do)^ oj^og^. ^a]^ ^^(60)4 =5fl«?l(65) 

<16> ^-7l*V ^^H^f I£5]i^2f3l ^* OTP ^^>7> <3<3 

<HH ^£ TflolH A>^-nV^. o^w. ^^q. = ^»^VZL t^l gj=£- E^ W$ 

^#£)oi B^l^i^ AlSl^o] <iS)-£l^- ^«o] ojcf. ^.§1 jr^oj- e^^e] % 
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<18> £ e^o] o|^ji7> C}a 7l#^ 4*fl^ OTP 41-E.&1 S-^ B^l^B^} ^ 

^£^1 ^3 ^5] 5-^ ^1^1 $1°]*} OTP nil S. El r£7.}°l E-l^ #3^4 3.^ H^^l^E^ 

°1 #51*11 ^33B ^IS^* *H**Hr SM^-. 

<19> £ ^-^o] ol=Lj7*> 2. ^ 7l^^ ^Mlfe #7l 0_^_ ^^1^1 <H 3-^ 

Xl^E^ Tfl °lB #3^3 ^1S1^°1 U=#^ SK£*ll ^335.2] f2f afl^-S^ ^H^. 

<20> Aj-7] 7l#^ ^^>7l ^tb ^ofl o}--E- OTP nflS-e] i:7>^, 

^^^ol «flofl ^ a ^2K Vo l S^^M %^^^2l- #71 ^>^-e| 

^ #41 #5.^ 7lloiH7> ^^s]^ ^v 7 i §5.^ Tfl oiH #41 ^ 7lMB# -R-^* 7fl^ 

?1B1- 7llolB7> o10Bj ) AV 7 1 ^E-g- ^jolB ^^^^1^ iii 

<21> ^7]*\, a o >71 TflolH^ #7l «-#<^ #41 *§#=i ^o] #71 ^7>^-^nV 

#41 -fS-^ ^ $14. #71 711 °lB^r #71 #iEL^ Til °1 H 

#^1^ ^^SlTlM-, #71 #5.^ 711 olH #*>51^ ^ #71 TllolH^ 

-B-^i^ ^44^ i^-*>^ ?A°] 4#^tNl, i?lc)l ^sl^ #31-44 :g44 
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^ ^^ V (N0<3]-)O-5. zjL^S\^ t ^3. AVsj.nV i Z^uY A> 7 ) ^ ^ ^. ^s}.n|o) 

^1 ^€ ^Bl€- ^^(ONCWilS ^^4. 

OTP H|S.s| 3.^ S^x]iE-l7> i^HS £5.^11 X\)^*£*£o_g_x\ , OTP n||S.s] 

B# -fr^M- <§^3: 4^-, S.^ H^liE^ TllolB ^S]-^-g- OTP *HS. 

51 r^*}^ Tllol S ^ B^l^E^ TllolHl- ^*M}. °1^ 

OTP ^lS.el 4i^>sl e-IM ^sKKg- ^<H1 S.^ H^fl^liE^ TflolH ^V^^-i- ^*}:e. 

S, T <L>5}-5]-^ ^1» ^-^^ O.S ^ oljl, SLi H^^l^Ei^l TflolB ^151 

^ 121--1- y o^m ^ ^1 ^cf. 

W>^tlr ^HHAi, 7 )#o] *\) 1 «->^<*j ^ 211 2 ^^Kr Cf^^ 

€-21^ ^71 71^ 1 ^3<$<* -^-ofl Ei^ #5*^ Cf^-, Aj- 7 ) E ^ 

AVsJ-^ol ^ofl §5L^ TflolB i-^-g- sflBl^H f-JL^ TflolHt 

^W^f. ^7l 7HC1H7> ^£ <%7] 7l^Sl ^ofl ^O]^ ^3 AV^Sf ^3. 

Hr^SLS. o)^o]^\ -fr^Bj-fr ^th=k A o V 7l $-^°] #7] 7]&°] ^7] 

2)1 2 #^<3 A oHl ^€ ^"71 ^Bjvg- ^4tV ^, ^"71 2 «^<3 ^oHl ^>7l Ei^ A> 
Sl-nl-iLt} o. -z^tg H^^l^Ei-g- »MB ^^Kg- ^^W. ^"71 ulvfl^ H^l^&|-g- 

711 °1H ^ ^€ ^71 71^:^1 ^^l ^Hf- TflolH^ ZLuflo]- e^^.g. Til B ^ A 
^l-§-€ £^i#^-a- ^^^>31 iflE^s:>o^ A> 7l TflolHSl- JL^fl^ H^^l^B^-g- 7)1 °] H 

I" ^^W. ^71 TllolHSl- JluHo]- B^^l^El-g- 711^1 HI- ^^*V 7l^Sl 
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<24> o] nfl f Aj-71 ^ 3 ^c^aj.g. ^ 7 ]. s ^W]^, ^-7] *fl 2 *^ ^ ^ Tfl o] E a> 

Sj-nKg- cf^ > Aj-7] X| 3 ^cg^ #ofl >a-7l -R-^i^ AlZ]-tV ^"71 ^ 3 f 

^ojrt ^-o,] 4 V 7 ] Ei\| ^S}-^ ¥^1^- ^-71 14 o]^cf ^ T^ifl^ E^J^^Ei^- 711 °1 M *V3* 

B^i^Ei-g- Tii o) hi- ^ ^ ^7}s. ^ sx^-. 

<25> ^-71 ^IHI- 711 olH^ ^qi<y- E^l^l^Bi-g- TflolH* ^ #31 5E^r #7l ^vfl^- 

B^H^l^Bi^- TllolH^l ^MItt, ^"71 Xl 1 ifl*l 3 ± 

SL^ty ELZl)9l <%<*^r ^^Hr ^"Tim ^7}sL ^ & ^ , A oM 7\} Q \^ ^ 

1- TflolH ^ 3^.£ol^ *>q-^ ^^(noble metal), , ^% ^ 

<26> #7l S 7l#^ 34X11- ^^>7l ^ ^^^l <£5E*fl ^q$\?L^, 71^ 

tt^^^^r ^*Rr i^S]^, ^>7l «r^<3<3 #ofl ^€ M D -1-, A oM #^^^31- 

4i7>^-^n| ^-ofl 711 olH, #7l 711 °1S ^<M1 711 0 1H# 

^\ A oM 7lMH7_> -fr^ <*<H1 *§>S€ ?dH# TflolH, ^ ^"71 7iH# TllolH 
"^H ^€ dt^.^^ JE.5fl<y i^-srfe OTP ^S.el o}^2}, XI 1 Tll^lS 

^Sr 7fl^S>^ ^1 1 TllolH^ #7) ^1 1 711 °1 H »^ ^ ^ <Hl ^1 1 

±SL^<H- ^ell«y 7W^ 3L^<$ H^^l^El, ^ ^-71 ^1 l Tinn ^s^-iL^ ^ xi 
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2 TflojE XJ-^-^-a- 7fl*fl*H A] 2 TIMES}. J£ 7 ] z\) 2 TflolH oj^cq gv^^oj ^ 

€ *n 2 iiiS} ^efl^l ^<*-§- 7^1b ^.^^l^Eil- 

<27> «^7H, *fl 2 »MH. #3^3 ^Mlfe A oM E)^ ^VSj-^Cf g}=JL, 1 Tflo] 

B ^a*-^ ^1^- ^-71 ^ # 7 1 2 7flo]H ^Vs)-^^ ^iU} ^?)£- 

91°.^, ^7} Tfl 1 TIMES.}- ^-7] ^ 2 TflolBfe ^-71 SBf TflolH^ ^€ 
4. tflAlofl, >S-7l ^ 2 7fl°lB 4+3?-^ ^Itt #7l E^ ^S^S] ^1<4 ^ZL, #7l *fl 1 
TflolB #5}-^ # 7 ] E ^ A>^nj- * ^. 7l *u 2 7fl°lB ^M|j±t]- ^.g; ^ 

<28> o]§> ( 5L^*-£ #S*H £ *}&^& ^^Hl« ^^W. =L^, ^ 

^Aj^l^ 7>*1 tfS- ^BflS ^€ *r 91°-^, ^ ^^7> oveflofl^ a o v 

^S^HH ^^91 7>^1 7H711 £ ^-i- JiCf *i*8*>7l 

5J°]4. ^^M, S^^l^i^l -£L^ ^J- 14 ^^-tb i§^* 7 0 V2:^>7l ifl^H 3\- 

^^H^l , 5.^ A oHl ^ ^H^t ^-jls. a^l^ Jkife ^-it ^lW. ^ 

7l#^ <^1S ^1*V£)^1 #<a*}B^ £ ^3 ^ lfl6||Al rfoj:^. ^.g. ^tQ- ^ 

711 A>-g-€ ^ jut)-. 
<29> (*)] 1 ^A]ofl) 
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< 3 o> £. 4^ ^-^S] ^X\d\]o\] ^ OTP ^]2.sl z]]o}o\°-o]^. £ 5^ £ 4«fl 4^ 

dt*HH £ A9\ V-V ^^^1 Sfl^Wb ^^^o] J7 , £. Q°- £ 42] VI~VI ' 
Sfl'rWb ^<££-°M , £ 7^ £ 4S] VH-VIT ^ofl Sfl^R^r ^^£o]i^. 
<3l> £4ifl^l £ 7<^1 21 *>^, ^-^^1 4^ OTP ^2.^ ^i*}^ ^S^l £ ^ 

723. Ri^. #5L^ 7llolH(20)-B-^i^-(40)-^B# 7flolB(50)^l A ^ <^ H^l^ 

<32> ^ s. 41- ^S^, 7jlolE( 12 0a)^ #^^(110) ^oMH^ 

^>^e|^-(105) ^oHl^o) s.^^ #7fl <§^s)oi 7>^cf. o]s> age]^ 

B(150a)^r T*}<2] T^^j ^ofl ^o^t}. 

<33> £ 44 £ 51 OTP ^12. e) tiV^^l 71^(100)2] 

^(110)* ^*Kr ±*}&?ina05)Sr 7>^lcf. %^<3<*(110) $Hfe ^>2|-^(115a)ol 
<§^£]<H 91°-^, ^7>^el^(105) ^°fl^r ?1H* 7flols(150a)7> $^£|<H Xl^. ^U, # 
3.^ 7flolH(120a)7> TflolE^- -^-^^(I40a)-i- *}°H ^f-JI SH«- 7llolB(150a)4 ^33^*1 
*^*8^(110) <2<*r3°-3. 5^. <r, T7> S.c$2) Tfl^lB 

(120a) ^ ^7>^-^si-(i05) $H ^sU, nfe^ %^^^(11Q) SHI ¥^ 

Sa^. 7flolB(120a) ^ ^ eg ^ (no)ofl^ ^2.^(160)4 2.eflo](i62) 

^^sl<H SU*=k ^2.^(160)4 ^efl<y(162) ^^H^r £ 44M*1- ^-o] ^ 
^ ^(183, 184)°1 9X^ . 

<34> TllolH^: ^-^Bi-Cl40a)-gr ^s}^- S.^lkr ?A°) w>^*ItNl, ^mtfl ^el€- # 

^3^- ^sK 1 "^ ^-^^-(NO^-)^ ^ £l ^ 1 4 > AV^.^- ( ul ^-7] 
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£3^3 tf-M ^s}-^ 4^-^(0N0^-)^-S ^€ ^ 

°1 nil, #5.^ 7l]olB(120a)^ ^Sl- 7flolH(150a)^ ££B #^^el^#o.S ol-f-o^ ^ 
&i=r. 7lMB# -fr^KUOa)^^ ^«fl ^«fl e -Fr^M: 5Hr ^l* 

, Ta 2 0 5 ^ TaON, A1 2 0 3 ^ ^ ^sj-l-sf, 3lSl±i?l-ojB(perovskite) (Ba, 
Sr)Ti0 3 (BST), SrTi0 3 , BaTi0 3 , (Pb, Zr)Ti0 3 (PZT) Sir (Pb, La, Zr)Ti0 3 (PLZT) ^ jl 

-B-^ ^-g-* ^£ 91^. °1 ^^Mlfe. 7flolB(120a)^ ^Hf- 7Ho]H(150a) # 

^Mi <Hii ^^"^ ^r#, #51^ AVsl-l- ^ o^cq ol 

^>i4s. ^ Sfe ?M u}^-3i^>cf. ofl-i- ^o] , p t , R U , Ir, Rh ^ 
^#^r 5Efe- PtO, Ru0 2 , Ir0 2 ^-, (La, Sr)Co0 3 , TiN, BaSrRu0 3 21 SrRu0 3 

<35> ^e-g. 7lHH(l50a) A o Vo fl^ l"^ CVD(Chemical Vapor Deposition) ^ 

£r 1-^S^> CVD ^o.^. PSGCPhosphorus Silicate Glass), BPSGCBoron Phosphorus 

Silicate Glass) afe USGCUndoped Silicate Glass) ^£ ^^^(rZOH *§>$5q 

^ SU^r. ^"71 #^^^(170)^]^ SHI: 711 o] B( 150a )£] ^tb ^^(181)^1 ^ 

oij7 o] ^^(181)^: SHI- 7llolB(150a)7V ^^(180)4 ^S)^, #^tifl 

^1(180) ^Hl^r ^.^^(190)01 &tj-. 
<36> -a ^Al^ofl^, 7flolB(150a)^ T^2] t^e) oi^ ^Eflojcf. 

nslM-, flBt- 7llolH(150a)^ 7Ho]B(120a)^ ^ tiVcfl^ ^7} ^> 

7l^*\77}x] ^M-g-s^dlO) ^il <£#£H 7flolH(120a)^ #*}:n 

^Efl^. ^*Rr 7>^^>cf. zl^ ^ -f , ^-^(181)* #7l ^ aVcfl^o.^. 

A oM nj5j Jf£-# 
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3^*Hr 53 5L 7>^<5r}uf. o] nfl^ ^eh^- ^-|- ^tb f^^^K 170)5] AizV ^-^oflA^ 
«v^tg- -51 oi^ ^ jla^ tiV^^- - oi^r oicf. 

<37> ^s|(190)^: ^^H, ^1-^(192), ^5KK194), ^ 3 

# #^3. ^ <5>^ tiV^^cf. #^ ^wfl^l(180)^r ^51^(190 HI ^£ sflJEl 5. £ 

^ ^^(nlSLAl)^- s>]j=l SL^ll-^, <« ^(bump), ^ E]JE.(lead) 

<38> A #^1 Sfl^fe £ 6* #2*}-^ , fS^ 7flolH(120a) ^fr^^l ± 

.2.^(160)4 =efl<y(l62) <3<*M 7 fl*lj£H E^^j^E^ oo o t^ ol^zi ^ 

$14. SE$ B <3<3^ sfl^H- £ 7^ #2:^, #3.^ 7jlol3( 12 0a) $H 7\)o}^ 

-fr^5i-(140a)^ 711 150a )7> ^ *1 ^-°3.*| , 7^ sfl a] o)^jl ^ 

$14. #71 TiHl- 7HolE( 15 o a )^- a o > 7 ] ^ ^<S*Kl70)ilH ^tifl^d(180)4 <&^Z\ 

°] ^*HH, OTP ffl5L&| TlsflAlEi ^(spread 

capacitor)5}31 ^ 

<39> oIe^V 71^ ^bh ^ xflu] ^ ^^ofl^i l-elsfl iL^lM- OTP ^11 S. el 4l^>7> 

#^3^ *11#°1H #el^e]^-^-^^-#£lAjel^ ^-f^^Hg^r ^2 ^ 7l 

SflAlB]!- o)u] A}-g-^J7 ^ofl ^sflAlE^ ^Jf n|^^- TflolBS. ZLtflS. A}-§-*} 

^, tH^HH^ tf-f ^Hf TllolHS. ZLcflS A>-g-^ 4, o^. a, 71^1 A>-g-^>Jl 

a!^ 7l3flAlEi ^2:1- ZLtflS OTP ^1-2.^ ±*}3_ 0} -g-^Sr ^S, 7l^ OTP ^1-£E) 
^ TllolHl- ^^^71 ^^.V iSSl^ZLS}^ ^-^^ slfe #^^1 $Z4. 
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<40> (^l 2 ^*H1) 

<4i> s_ 8 o. £ 4 ^ £ 7ollAl A}-isjM. ^ss^ OTP ^12-3 i^Vl- *fli*r 

Tfl^Bl- 7>^1^ OTP i^r^f ^-7)1 1#o} 7]]olHl- 3Lij\<$ £i H^li^ ^ 

*i^<y- S.i H^liEl* |^sH ^333.1- ^-2:1- ^ -£^1 OTP 

^l£el ^>7> Jf^-* *il l JL^ o 0- £i B^liE^} Jf^r* ^12^^, 

zl£\jl A-H<y- Si H^fl^li^7l- ^ 3 M-e}-^^. 

<42> O-A] ^fl 1 ^^ofl^ ^] ! ^Al^ollA^I A^tjV ^-O. OTp ^^ 7 | ^Ajj^ ol 

<43> 2 ^-cfl^^S. ^1 1 TflolB ^>S]-^-(122)* 7fl7.fl.5l-o} j7^oj- 

£i l^liEiS] 7fl °1 H( 150b) ^r, 7flolB(150b)^ ^Hj-ofl ^Si(164)^ ^efl<y(165) 

T^l^. a)] 1 7flolH ^s^K 122)521- 7fl °1B( 150b )£) ^r^l^ 711 o]B i^ll°H(*l:E 
Al) 7 > c] ^Hl^ ^ &t}. ol nfl ^Si(164)^ Seflol(165) <3 <^ TlM^. i5H°H# ol-g- 
tr LDD( lightly doped drain), DDD(double doped drain) 7}^ ^ il-g-^r 

1-^^ltf. 

<44> 3 <3«oij^ ^-°r *ll 2 TIME ^sKKl24)^- 7fl7fl^l-^ ^<y- £ 

i B^a^e^ 711 °) B( 150c )°+, 7flolB(150c)£] ^yj-ofl ^ a^ iSiC 166) 2}- ^efl<?l (167) 

^-til^^r. 2 TllojE AVs|-n|.(i24)2r Tfl ol B ( 150c ) ^] ^ttfofl^ ?flol;E ^sH©^ 
a1) 7 > d| ^ul^ ^ ol nfl iSi(166)^ ^efl9j(167) °J^£ TlHB ijflol^ oj-g- 

tr LDD, DDD -^^1 7>^ ^ ^cf . 
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<45> JL\$<£ 2.^ H^l^H ^ ^ifl^J- S-^i 7llo|S(i50b ( 150c) ^ OTP 

^flS.^ ^^V^ 4^7Mi #^>^^^(170)ol ^3°! 91^-. #^>^^^(170)ofl^ JL^oj- B 
^^l^B^ i^i(164)2f 2.31*1(165) <$q<$ s^(i 85( 186 )o] 

ZL5]J1, *H<y- B^l^Ei^ ±.^^(166) S\- -EL ^1^1 (167) ^^HS. ^g-g- ^ tV 

^(187, 188H H^^M 91^-. ^(185, 186, 187, 188)£r ^wfl^l( 180)4 ^ 

(192)4- ^2|-BT-(194)^ ^^Kr $M y>^^cf. 

<46> ^7]^ ; ^ 2 TflojE A>2l-BV( 1 24)o 1 -L^j- E ^ AV^nV (11 5 a)iLt } o£ JL> ^ X ^ E 

122)2] Jf^- ^ls}-BV(115a) ^ *fl 2 tIMB AVsj-n^^)^ ^^^cf ^£ ^ 

^ ^2.^, Jltfl^ 2.^ H^l^E-^ 7flolH(150b)4- 2^ H^^l^Bl^ 7flolH(150c) 

tt flS* 7ti°lB(150a)4- -S-^tl t^S ^€4. ^1 2 TflojB *>s|-^-( 124)3} 
^5}-^-(115a)^ ^2L, 1 TflojE ^]:2}-^-(122)^ ^Mlfe- ^Vs|-<2V(115a) ^ ^ 2 

7)}o)^ <4s}-^(124)4 Jf^jic]- 3=*).£ ^ ^^Cfl, o] uflofls ZL^^J- 2^2 B^l^E^ 7flo] 
B(150b)4 ^xfl<y- £i H^l^s] 7ll^3(i50c)^ 7flo]H(150a)4- 

< 47 > a o > 7 ] ^s)^^ r^g-oij a. ^-rgo) ^2:^^ ^25)^, 

E") s ^>S}-^-(115a)2l- 1 7]]o}^ ^Y^(122) ^ ^1 2 TiMB <$^(124)o] J^^^o^S. ^ 

<48> 3 ^xhd 

<49> ol^lA^ £ 9 ^1 £ 15* t^sf^i , 2 8°fl *V 3} 4 ^ ti}-^] ^ ^ 3)5.-1- 

^la^ ^ ^ 2^*tf otp ^12e] ^>7} i <3^ ( Ji^<y- 
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3 <8^o_S 

<50> £ 95 #a=*r^, ^S)^- 714 £<&V* ^4 ^E)^^- 7>*]^ 

SOKsilicon on insulator) 7144 ^ 714(100) #<H ST I (Shallow Trench 

Isolation)^ ±^^(105)-%: *8^*H #^^^^r 3^th=r. ^3 

^* l^eU, °1 ¥ vfl^l i^Sl* ^*Rr STI» °l-g-«H 

^4£-3tr ^-f* <iS neiu)-, ^43:3 ojofl *V^^ -§-^ 

o>i^^i L0C0S(L0Cal Oxidation of Silicon) L0C0S4 STI* ^Efls. 

<51> 4i4£-el 4(105)4 ^5.^ °l^r ^ 4^3.» °l-g-*M P"€ ^ N-H ^^-g- ^l^r ^ 

* 414 #4. * P-S.^4 ^^]^ &4. N- 

S-^tf 2^* -g-i(B) °l£r* ^ol * ^-£7} 5] 

N-Ei ^ OTP ofl2.e] ^€ <3«H 4H^:4. P-S.^4 S^-g- 

°l£r BF 2 4 As» 4*Hr ^ ^£7> S)£^- P-S.^7> <3 ^Hl ^A]*!- 

4. °1 ^ tr °l£r^£- ^J^* S^^>7l ^4*rfe 3J-2..3., ^efl n-S.^4 &^4<y- 
31*11 o]^oi o. ^a1^ tfTfll- ZlcflS ol-g-^TgA^ OTP BflS.el 44 g^*^* ^.^ 

<52> 4#°fl, 714(100) #44(115)* *§^tr4. £r44(115)£r 80 - 160 A 

4 ^1, 120A ^13. ^4°!, 7]4(100)* <K*444 ^444 ALD(Atomic 

Layer Deposition)* ^rJE &44, LPCVD(Low Pressure CVD)^<^1 al«fl ^£r#4 
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^■(Middle Temperature Oxide : MTO)^§- #^*1 t^ofl , ZL MT0# <H^^*>fe- ^^l* 

. <^H S^fe ^ ^^JE, -f^tr M-3<*1 ^ 

<53> O] AlS)-nl-o. ^ x eg erf E ^ AlSj-^-O.^ A>-g-^rf. ZLE^, £ 8<^l^i^ ^ ^ ^ 

B^l^E^ TllolB ^3^(124)^ -^17} ^>5l-BV(115a)^ ^l^f ^H^l ^>-g-€ 
5^ ^-f°flfe ^ll^^l &JI ^^^tq-7> n TflolH ^3^(124)^ A>-g-^- oir4. 
<54> q-^-oil, 71^(100) ^1 1 £^#(120)# ^t^. ^1 1 £^(120)-^ #e)^e) 

^l(P)* £^§>71M- HE #E|^E|€-#(In-situ Doped Polysilicon) 

-i- ^}~§-^Rr ^£ 7j-^^cf. LPCVD^AS. 500°C ^1 700 M -gr£-I- *1~§-*H 

^ 91^. 91^}^ £HB «fl ^lEfe ^ 

10 19 cm" 3 tr^f. ^E|§- iii7}±^^ £^>^^l(monosi lane) , ^^>^ 

^l(disilane), Hel^^^Ktrisi lane) , ^#s.^.A]-^^l(dichlorosi lane) ^ ^HIM 
a>-§- <5}ji , ^o_^7l-i^ PH 3 iE^r AsH 3 7>i# A>-g-%v ^ oicf. *j) l £^^(120)^1 

¥^1^ tflsf 1000 - 2000 A ^S., wV^*}7llfe- 1500 A ^tb^f. 
<55> £ 10-gr %T-S^>^, ^1 1 .£^#(120) <3«°1 isell^B 

^D-l: 4-5", °1« ^ p>^H3. ol-g-^cx^ *)] 1 5L7^(120)^r 3flE^*V^. ol^ofl ^ 

*fl, ^1 1 <3*H 711 120a )7\ ol nfl, §>«-o^ Ei\| ^VSl-si-CllS)^ 

€ *r 91°], 1 <3<*M \+7^ E^ ^VSj-^Hl ^JjLJr »115a"l- -MW. H^M", E^ 
^3m(115)# SflE^^l ^rjl 71^(100) ^ofl ^V&Tll t ^£ 5^. 
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<56> s-s.^ Tfl 120a )7\ 7]^r(100) ^ofl -fh^CMO)^- ^ -fr 31^(140) 

*}i=\. -n-^i ^(140)^1 ^l^r tflef 50 - 400A ^5.3, 3 ^"^^ ^3]~§-,g- I^JtM 

^ a>5)-b| 7fl|S ^iJ- ^5. ^M", N0^\ 100A ^ 200 A 1- 

*H ^^Kr 3M ^^^h N0^ ^^-Jl*} *>fe ^-foflTr LPCVD^ AS. MT01- 
7flolE (12 0a)l- X^Rr 71^(100) ^i^^] o^*y ^^^14 14b 

fl^. ONO^"^ N0 ^o] t§^<£ 71^3] <+sj-«h ^ -w^-a- 

olaltb *!«8*Hf 3} IE 7>^-^l^> ^ JLtfl<y- H^^l^El 

^ ^iflSJ" B^^l^E^ TflojB *!*8*Hr SJS 7>^>cf. 

<57> -f}-*I ^(140)^3.^ ONO-B-Cf ^«fl ifl*l 3. -fi-^-i- a,]* s.^, 

Ta 2 0 5 s]- TaON, A1 2 0 3 ^ ^ #3*#3h sflS.«.^MH(perovskite) (Ba, Sr)Ti0 3 

(BST) , SrTi0 3 , BaTi0 3 , (Pb, Zr)Ti0 3 (PZT) (Pb, La, Zr )Ti0 3 (PLZT) ^ Jl-R-^ # 

^-g-^" SJcf. o] ^-foflfe, #^L^ 7llolH(120a)^ Pt , Ru, Ir, Rh £ 

^ ojs.^ AVsj-^-o] Pt0 , Ru0 2l Ir0 2 ^h (La, Sr)Co0 3 , TiN, BaSrRu0 3 5Ett SrRu0 3 ^ ^5.^ 

<58> ;£ >j) 2 ^(Jl^m 3.^ B.®*)^ ^)-§- ic#s>^ *>^3.(*1 

*}-g-*H 31 HSfl^l^Bl #ofl ^£ -B-^5V(140)# Ajnfl^ ^*)-^ 7l 

^r(lOO)^- l^-fr ^1*}^ aLvfl^J- B^l^&M TflolB ^3^(122, o] 

*V *fl 1 TflolH m^^tf. *H 1 711 °1B 122)^8- l^sK 1 - °1^H1 CVD 

* ALD^-o.S 5Ji 7>^^>cf. o] nfl >fl 1 TllojB ^^-(122)^ ^-^llfe- 
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3. 500 - 900 A ^S.^ ^*}^, w>^-2i^>7jl^ 700 A 2) *f-v\}3, *&<%&t±. 2 

^ ^#Al7l7l ifl«fl -3-^(140)^- ^SKr -B^H *fl 1 cg°Hl ^T^Tfl 

^-o. "Tflol^ -B-^nVnole} %i§Vji ^h.^ "I40a"» ^ "140b"^ *ll 3 <3 

<59> £ 12* %V S ^Tg ) l££_6\] T%B±X\, ^ 3 <^^(^vfloJ- S.^ B^l^ ^ 

^^Mr ^W^. *fl 2 7ll°lB a>5(.^( 1 24)s. *Q 1 71MB #3^(122)4 P >*!-7>*1 3. 1^ 
2|-n| olsqofl CVD AV^-oi-o, ^^^^ ALD n -|^.S %^ 5U4. °1 ^ 2 TlMB 
^3^(124)^ B^^l^E^ ifl^J- Jl3*H ^^Rr ?M w>^^>cf. £ 

^HHtt 7l§°.B 30 - 50A %5.2i\ 4^*1 40A^ ^B ^ 

3-^ &4. 444, *M14 34 Q 0 ] t ^ 2 tH^B 

4(124)4 B*fl7> E^ ^44(115)4 B*fl4 *«J*M| 4~8-€ <r aZ^ ^-f^H #5.^ Tflo] 
B(120a)» ^ ^ 4^ #3HH ^ 3 ^<^M1 4^ ^44* *I1444 SfcJL #4-^ t^s] 

4 4 ^.a.44 &4. 

<6i> £ 13* ^^V^, 7flolB^]r -fi-#4(140a), *f| 1 tIMh ^44(122) ^ ^ 2 7fl°lB <+ 

44(124)^ 4 #(100) ^ofl ^1 2 £^^(150)-i: *fl 2 B*l#(150)£r # 

B^ TflojESl ^ « 0 V^ofl 5]sH 1000 - 2000A ^S.4\ ^^^r^ 

35-19 



1020030033346 2003/11/12 

£\ ^ D 4°H- i"^^^ ^<H1 ^^sj 1500 - 2500 A a} o] ^s. s.^ 

3tB *)B^M^(CoSix), ^^A>o]c (WSix) Efe eJeJ-^- ^e]A>o] = (TiSix)S ^ o] 

<62> £ 141- ^-S^ , ^ 2 £*I#(150)-g: sflEi^H 7lHH( 150a), JUfl^ Si 

S^l^s] ?fl<5lB(150b, 1 tIMH) ^ *l*fl«g- 3.^ JE^l^&M 7flolE( 15 0c, o] 

OTP *)l2.e) Jl^it- fiiH^^liEi 31 z\^<& S-^H^^l^El^ ^efl^l eg 

^■i: -f-^ y o v ^-i- -f-SM ^W^K OTP *flS.iM ifi^ =.eflo] <^-£- 

°fl a^ltb Qo] »i64", "165", "166" ^ "167"^^. °] nfl ^ ^efl^^r SMM A 4 

^ tfls. TflojE i5flolAl# oj-g-^V LDD, DDD ^ ^ tt°14. 

<63> 4^o Si £ i5oflA^|<4 Qo] #^>^^^-(170)# D^W. #^^^^-(170)^: 

l^sfb *fl-f ^°<J=*H, ^«V^^.S. #s>^> ^^-(Plasma-Oxide), PE-TE0S, HDP, 

CVD, ^ CVD* °l-g-*M ^V-g-^M- ^*>S) 

^Aofl nJ-eHfe ol]^«fl(Etch Back)°m CMP « 0 v ^^r °1 -§-?!: ^^sj- 2^3^- 
^jEl*V 3g^^- <£.g- ^ XI 51^- *>fe ?H ^cf. w}#2]*>7fl^ HDP ^>S}-^-^ PE-TE0S^| 3 
#^ 11.000A ^£ ^^tl ^, CMP ^tt 3)^0.5. ^Hl- 

7flolH(150a) A oHl 7.000A ^2]-^-g- ?A°] 

<64> ^^1-^^^(170)* ^^tb ^, -g-^ l^in£}sl ^^g- ^-sH jiifl<y- £i 

*l^Ei^ ^^.^(164)54- =efl^](165) ^ifl<y- s.^ H^H^l^E^ ^o_i(166)^ 

(167) OTP *fl2-E] 7flo-|E( 15 0a) ^ ±_SL^2}- ^mu]^X\)o) ^ 
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#3ir £^#^-1: €-^(181, 185, 186, 187, 188)# 

^, -f-^H A "i^A ^#*Kr ^«fl^i(180)^r ^ ^*ti^(180)^ *\ 

*°\\ €-^^^ v # ^7] Til- 50 - 150 A a>^-2i*>7ll^ 150 AS. ^*VJi, ^ # 

Jfofl <£ifnj^-g- 4000 _ 7500 A ^, #«.o]] TiN# 100 ~ 400 A ^5., 

w^^Ml^r 250 AS 3# ^£1 ^V-g-^ ^ ^ei*V ^tifl^(180)^r 

^ JL-g-^ ^<£J cfc5jnV i gc- zl ^^AVojc^ ^ - c^nV :§LO_ SL^-nJvg. A>-g-^ 
<65> igSL°\] tcf^ ^Hfl ^(180)^- ^%SL3. ^ §}^r ^3^1 7>^§>Cf. O] ufl ^-^HflAi 

(180) #°fl ^wflA} ^ #?i^^Bi-^r P-Oxide, PE-TE0S, HDP, CVD, ^ CVD, ^ 

SfJ y o V ^(-H-7l S0G ^ ^7l S0G)-i- ol-g-^o] ^^*V c^nV^ A y^ t} ^^_ ol# ^ ^jarto 

<66> o]«l ( ^a-o^ <^iLS-fEi ^7>S ^.Jl^l l;L Jl*1-( 190)^- ^ *V £^ «H 

^3^(194)^ 4^^* ^>-§-*Kr ?H ^^^^1^, n. ^-fofl^ #^o]nlEL ^-g- ^7>S 
<67> o^o] w o Vrt^ ^ OTP afl2.^ €^^1 Ti^flAlE^ 7Mcj, o] 5) 

tb OTP »||JE.e] 4i^>S} 5.^ B^^I^Ei* ^^5]S^1 $l<H A i OTP "11 2. 5} ^7>a) E ^ 
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fe- ^-M^ »Mm #3^3 aJs)^ SW. 

<69> t^ofl^ ^ol^ OTP nfls.e) OTP ^H.e| i*}^) ^*}Hn> ^-S.^}^ 

i*}^ ^ ^ ^ SZ7l ^-g-ofl OTP ^lS ^^-i: *J-#« 

4 1 ubIjI, LDI f-°fl A}-g-£|^ OTP €^^1 ^sflAlE^ f2S ^12 
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1] 

#7l #^^^3]- #7l ^>^-el^- ^Hl #5.^ tIMb; 

A o V 7l TflolHTj- >jj.6fl ^^Ng ^Hl: TflolH; ^ 

#71 ?1B# XMH <£#3 flr^^Hl i^L^ jel^o] <%<*-£r 5L^-&\±t 

-^o. 3. -^B]-<y i^ZLSfloU- nflS.sl(one time programmable memory) 

[3^8" 2] 

1 *<H1 Sl^^i, ^-71 #5.^ 711 o]h ^ ^"71 4H1 ^g-s] ^ol ^-71 

i^Bl^ #<H1 ^ <L:£. ^1 IIJLZLSflT^ nflsel 

3] 

1 %H1 5£°H, ^-71 ^Hf- TllolB^ ^71 fS^ TllolB #-Jfofli£ 3^ ^> 

^1 1 %H1 5tM^, #7l 711 olB^ #71 #3^ 711 olH ^>£^" 
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5] 

6] 

7] 

all 5 &°H, ^7} 7fl°lB# *€^r ^ A o V 7l ^el 
[^% v 8] 

A oM i*}^^ ^ 0 H1 #3.^ 711 #71 #5.^ 711 °1B ^Hl *8>$€ Til 

°1B^: -fr^, ^"71 71HB7_> S&6\] Tllol^ ^ a o v 7] ^ Hl . TflolB <£ 

EflH-i- ^l£^ ^7}; 

#7] 7}% -#ofl ^ 1 711 °1B. ^S^* 7fl *ti*H *ll 1 TflolH^ #7} *fl 1 TlM 

— ^^1 #7l %^<^^oH ^ i ±SL^$\- 7}^^ iL^<y- HM^I ; 
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#7] 7)% #°fl #7] 7fl 1 Tflol^ AVS}.^^ *j| 2 Tfl °1B ^S^-fr 7fl^^><^ 

€ *ll 2 TflolHSf ^1 2 TflolB °o^^ ^cgcrfofl ^€ Tfl 2 iS.^ JELeflo] 

9] 

^1 8 ^^l, ^"71 7fl 2 TflolS #3^^ ^l^r #7l AV5l-^Cf ^Jl, # 7 ] 

7fl 1 711 ^S^^ E ^ #^nj- ^ # 7 ] ^ 2 7fl °1 ^Sj-^c.) ^liL^- ^ 

-g: ^ *>xr ">5L^1 ^^s]^. 

10] 

^1 9 %H1 SU^, #71 741 1 TlHES}. Aj- 7l 2 711 o]E^ ^7l TllolHSq- 

[3^8- 11] 

^1 8 %H1 9X^^, ^7} 711 2 TflolH <&^£i\ #7} *}^*\ tf-nm- 

A oM 711 1 TlHB ^51-^-51 #71 ^ #7] ^ 2 TflolH ^1^ 

12] 

711 11 *<H1 &<>H, #71 711 1 TllolHSl- #7l 711 2 TlMEi^ # 7 ] ^]E|. Tll^H^ 

^ 7^4- ^ tiVi£^ ^ <s]S. 

13] 

71^ 711 1 cg^, ^1 2 ^ Tfl 3 ^*Hr ii^S^; 
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#7l 7}&$) ^ 1 #7l #ofl 7])o)B.£-*\, #7l ^S. 

^ 711 olH ^ #71 %#°J<* #<*H *§#^ £} 2Lo) a o V 7 1 ^«.^nV AVofl ^ ^ ^ 3. 

iL^ ^711 ^#=1 #H*g Tll^lH, #71 TllolB 4M1 ^#5151 *H H #^ 

#El€" 5^*Hr A)o}^ -fr^, ^ #71 TllolB -ft-^ Aj-ofl <g#^ 

fiHl- TllolE^. H^-*Hr Q}%<£ HSZlSfl^^- DflS.^] 

#71 71^ ^1 2 <3<*) #ofl ^^S\S\ #7l E^ #3^21 ^1<4 £t\ ^ O^cf 

= *ll 1 TllolB #2}-^ 7fl^flsr>o^ ^^SlZL #7l ^Bf TflolH2]- l^S- 

1 TflolH 0 } #71 1 7llolH #7l 2 °J^<i *§#^ *fl 1 ceflo] oj<^ 

HH o]^o]^\ ji^oj H^^l^Bl; ^ 

#71 7l^ 3 °J«3 #<*fl 3 ^V\]7\ #71 *)1 1 TflolH #5}-^-^ ^ *\] 2 

^olH -frS^-a- 7fl^fl^><^ ^^5]ZL #71 TiHl- TflolBSl- -g-<atV -§"^3. 2 TlHH 

°+ #7l ^1 2 TflolH #7l 3 *11 2 i5.i2} ^efl^l _9_H 

14] 

7l^Sl *ll 1 *#°J^ ^ *fl 2 <3 ^ * 33*Hr ^#*>^ 

#71 71*31 1 «-#°J^ #<H1 EjM #3^^ ^*Rr #7fl; 

#71 E-"! s #21" *g#€ 7l*^ ^ofi TflolH ^^^>i ^flE^H 

#JL^ TflolH* ^#*Rr #7fl; 
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a o V71 jHfl'SJ- H^^l^-g- 711 °1B ^7} 7)% 2) #Jfofl fiHl- TflojH 

A o V 7] ^B# TflolBSq- JL^i\<& H^^l^Ei^- TflolB* 71^ ^^l ^*-§: 7> 

15] 

*)1 14 -8-71 ^| 3 ^7>S. ^71 *ll 2 #^<8^ 

>8-7i Ei^i #3-^ ^-tii sq- ^-tIM- 01^4 x-iifl<y- BM^tH-g- tii°1b 

tt #31* ^7>B ^V}Z}JL, #7] ^iB* TflolB^ olifltf B^l^E-l-g- TflolB^S A>-g-^ 
H^IM* ^^*>ul 2flE^*>^ #3HH ^-71 3 °j ^ 21 B^l^E] 
3HB« ^Hl ^*Rr #3)-!- ^7>sL ^wl*Rr s}i=. aVB^ll ^335.2} 
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16] 

17] 

15 * 0 H1 ^U^i, ^Hl- 3HH, ^"71 Jlvfl^ B^l^ ^ 4>7l 7-H<£ 3^ 
xl^-g- TflolH-g. cf^js. cf ^"71 ^ 1 ifl*| 3 «-^<3^ liSL + Q 
^Eflo] ^Aj^ #7))^ ^7>sL ^tlltb 3# *>^7 #5L*\] $2\5\5L2] ^2:^ 

[^^* 18] 

16 %H1 5^1, ^7l ^*Hir Aj- 7 j E ^ Aj-^nKg. 

19] 
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[$^# 20] 

, ^ S^S. o]ao]7l §>uf 

[^T 1 * 21] 

nl^r, #51^ ^ S^LS o}^o]^ ^o.^«-Ei 
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